Acute exercise attenuates age-associated resistance to insulin-like growth factor I.
This study examined the influence of acute exercise on the ability of insulin-like growth factor I (IGF-I) to stimulate protein synthesis in an isolated in vitro soleus muscle preparation in female C57Bl/6 mice aged 5, 12, and 24 mo. Gastrocnemius muscles were analyzed for IGF-I receptor mRNA levels, IGF-I receptor number, and IGF-I receptor binding capacities and affinity constants. IGF-I (20 nM) was unable to stimulate rates of protein synthesis in the 12- and 24-mo-old control animals. These animals demonstrated declines in IGF-I receptor protein. After acute exercise, IGF-I receptor mRNA was elevated, IGF-I receptor protein levels were unaffected, and rates of protein synthesis were stimulated by IGF-I in the 12- and 24-mo-old animals. Acute exercise significantly increased IGF-I receptor binding capacity and affinity constants in the 24- but not the 12-mo-old animals. We conclude that acute exercise can restore the action of IGF-I in aged muscle, potentially by increasing the IGF-I receptor binding capacity and affinity or as a result of factors downstream of the IGF-I receptor.